The selective class III/V receptor tyrosine kinase inhibitor SU11657 inhibits tumor growth and angiogenesis in experimental neuroblastomas grown in mice.
Vascular endothelial growth factor (VEGF), fibroblast growth factor (FGF), and platelet-derived growth factor (PDGF) and their cognate receptor tyrosine kinases are strongly implicated in angiogenesis associated with solid tumors. SU11657 (SUGEN) is a selective multitargeted tyrosine kinase inhibitor with antitumor and antiangiogenic activity exerted by targeting PDGF receptors (PDGFR), VEGF receptors (VEGFR), stem cell factor receptor (c-KIT), and FMS-related tyrosine kinase 3. Oral administration of SU11657 at 40 mg x kg(-1) x d(-1) to athymic mice resulted in significant growth inhibition of a panel of s.c. human neuroblastoma xenografts, namely, fast-growing SK-N-AS, MYCN- amplified IMR-32, and SH-SY5Y, by 90, 93.8, and 88%, respectively, and was well tolerated. All of the cell lines expressed VEGFR-2, PDGFR-beta, and c-KIT protein in the tumor cell and endothelial cell compartment by immunohistochemistry, and the expression decreased during therapy. Plasma concentrations of VEGF-A, PDGF-BB, and stem cell factor increased per milliliter of tumor volume at days 10, 18, and 20 of therapy. Furthermore, SU11657 reduced tumor angiogenesis by 63-96%. Our experimental data suggest that the angiogenesis inhibitor SU11657 may be beneficial in the treatment of rapidly growing and highly vascularized solid tumors of childhood, such as neuroblastoma. In summary, the class III/V receptor tyrosine kinases and their ligands are implicated in angiogenesis, tumor cell proliferation, and cell survival, and it seems reasonable to determine whether interference with these pathways can suppress neuroblastoma growth or not.